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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device which has high mechanical strength and superior 
heat radiation characteristics. 

SOLUTION: A contact part 1 1 and via holes 14a and 14b 
of 1st~3rd layers among wiring layers formed on a silicon 
substrate 10 are formed of tungsten and wirings 13a-13c 
of the 1 st-3rd layers are formed of copper through 
single damascene machining. The via-holes 15a-15c of 
4th-6th layers are formed of tungsten and the wirings 
13d-13f of the 4th-6th layers are formed of copper by 
dual damascene machining. Furthermore, the diameters 
of the via-holes 15a-15c of the 4th-6th layers are not 
less than 12.9 times the diameters of the contact part 
11 an the via-holes 14a and 14b of the 1st-3rd layers. 
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K*|IRW**il*TJw*i« S ixfc t'TCctot^^^^ 

mis ft **» 3at^tt«»»T ^ j£« $ ti fc tr r i*, 
MSix, 

m$L S ixfc t'Tfi, raT/w/v yyiii; J; o T ff^j* 
•Six, ^o, SKf T<offi«ds«rE« ^TKff^Six 
fctrroffiflU 9 fe^i?>**5>e>ixfcW*yifft*:# < ft 5 
«t 5 J-*fifc Six -5 Ctft4**i:-rs 
I»*3«2 ] 1 fcE*0^ff»E«fc:*5^T, 

WE««<»at5S*il»TJ-«*S*xfctrr<offi8rtt, «r 
EW^IfcTicjgfiKSixfctrr^ffiai^ l 2. 9flS£A_h-e 

ttE**t*:XtE±«c*j*S*x, «TE*ft<0*^if 5 L4: 

aa-t- 5 &<Dmfa h ft « «**^i»Eifc*<0*^-fc* 

frj:oTftSix6**ft:a!«Jc*3V^-c, 
WEft^iKJtVttW-^illTJwflJrtSixfc^Ttt, B fc* T 

*j*Six, 

M^iif: t'Tfi, 7a7/P^^yi§(:j;otM 

six, WE««i»atf«»»Tfc:»d6Six, mm 
BrK*m<5 t*T£>i&as, WE«*l»T^*riiSix, Ktt 

* fl& ^ iBiHlS *cgfiBt-r -5 ^: *e> ^ l ocr>@^f(c*3tta 
\?T<D&£ 9 t^ft&#>btitcg\&tzrt£>< ft 5 X 5 

[»*«4 ] flf*« 3 JCE«0^*ft:3S«^*3^T. 
mE«SM»at5»«l»TJJ:»*S*x, !R«««fcRtMKift 

[»*«5 ] **<0*^*s*«Sixfc**»:*fit. 
WE*alH*S4E±^«rtSix, ME«R<0»-?-if p L* 

*U JttE«*oEl»JI^S«BIIJifc***ixfcK'r 
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MEga^ii^ 5 i i^b^ 3 Jgs t*<d gamete 

^^^yigiaoTffM$^ 

Six, t^o, S»iBI»JBJJ:*3»t*trr«)Ba*sWE»l 

< ft 5 J: b KflgjSSixT^S 

wes 3* x v i>-tm<Dmmmiz*3rtz> \?T<omm*. 

ffimm 1 3JI4T?«)EI»JB*C*3ft* t*T<Dffifi| 

£>12. 9 gg±T*$) 6 C i 5r#»^ t § ^fftgto 

WE*»*atE±(c**Six, ME**<0»-T-if 5 L* 

* U / WE«» JB j&s S »E*J1 Jc «rft S ix rt a 

WEIB»a<o5 *>fB lB^e>«B3JB*"C^ia*B^*3*t 

Sga^&tft'Tte, gtTi:^y^fy!:ffi^ti/y 

^/vi/yiiicioTM^^ 

ttrEIH^J1^9 ^HfTE^3/i J; 5 fe ±*<OEJ»JiJc*3|-t 

SiBiKJtt^trrtt. ra7/^-eyyiil:J:otW 

Six, *>o, ^f^IBi^gtcTte^ia^B^S^Six^ l 

o<0BBf(;:*3ttS fr<0»3&sWEJBl 1^6S3l^t 

5 «9 t>^»**e)j|xfcW'fr^*t#< ft6£ '3 

[W*«8 ] S»*35 7(cE«c^^#j*:a5«{CioV^T, 

mrE^3Ji x v i>±m<Dmmmizxm<r>mmmkmwtts 

3B*-COSS»BiCTft!l60Sa^S^l£i^Six^ l ot^l 
Jfi:*3tt5fr^ 1 3«J£JL±T*fo^^ tSr^m^-r 

9 ] tnntm i^s4 6ov^-rix^- 1 jg^Etto 

ME*«»:StS±(C, yy^^yyiiCJ;!), f 
^ r«r^ y^fyt«l> t»Efll*l»«:«|-e**-t-« 

WE«-^iB^JKfiB;Sixfeiai»S±«-x fa7/u^-yy 

tSlSi ^rtT9 C izX 9 ^#fr^fior>Sa«6® 

0] »*«5 75M8^^i"ix^i«{cEtt 

«TE**ff*S±^, i/yW^yyina*), M 
1 «^b!B 3 J8tc*5JtS \*T %<9 y^^fyicj; «5 
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[0 0 0 1 ] 
[0 0 0 2 ] 

^ (rie) miz.±z>^yT>yj>mmx-ibz>bztix 
(cu) «o*m«*<6f^&«^etk<o«A(wiiffl 

[0 0 0 3 ] ^ v->«ii(cfi s lfT*-/M»E*lG>at 
[0 0 0 4 ] 

[0 0 0 5 ] *i\ 3R^- (TB*) 

l 0 l HcKftM l 0 2 t»*t5 (0 9 

(a) ) . 

[0 0 0 6 ] K^b^Jl 1 0 2fc*5V*T=i h 

^M^n^s^i^^fv^ia 9 an o 3 
-r* (H9 (b) ) o 

[0007] »i o a^SAStt^lfefkM i o 

2±^I(I/<y7ll0 4!:Mt5 (0 9 (c) ) o 

[0008] ✓< v rm i04i(:^^fy^ 
l 0 5«iu -tixfdj:*), S10 3C 
*>^*^>&it#>^tf (09 (d) ) o 

[0 0 0 9 ] CMP (Chemical Mechanical Poli 

shing) KJ:$WlBS:tTV\ * 1 0 3 £JL^<Offi^fC joJt 
5fill 0 SR^yril 0 3£fiiJBfcU **bf;iJ: 
9 , 3y^nSI5106 ZMtft-rZ (0 9(e)), 

[0 0 10] &lw, a^*^ h^5 1 0 6 3&S*J**iXfeBE 
fcR 10 2 ±KBMbBt 10 7 SrJK/Si- 5 (0 9 

(f) ) C 

[0 0 1 1 ] ftfC* 1 0 7{C*3*t5 = h 

Si 0 6±l:x^fy^(a^ii 0 8^Mt6 (0 
9 (g) ) . 

[0 0 12] «1 0 S^M^ttfcMIl 10 

7±4ll:/<D7ll0 9*«Rt6 (09 (h) ) 0 

[0013] /<yrgi0 9±i:cu^p)46* 



(3) ftffl 2001-156168 

lillO Sr/SBt 9 , «l08CCu SrS 

«>atf (0 9 ( i ) ) 0 

[0 0 14] Ifel:, CMPfcJzSflFJgSrff^* St 1 0 8 
«^<©»5>ic*5*t5*«fli i i os^yrm o 9& 
iMI&U **xfcJ:!K G&l l l (0 9 

(J ) ) • 

[o o l 5 ] ±3$ L/c— igoxficij: <9 , 

[0016] 0 1 0 ii, fa7/U^^ySffi$:ll^: 

[0017] tf, 09tC^Ufc'>^^^y^^^S« 
(ciotny^^ h^l 0 6 2fct/iE/» 1- 1 1 
ffllO (a) ) , 

[0018] i i ^w^ifcilMi o 

7±(C@^{biIl 1 2 (0 1 0 (b) ) o 

^ [0019] acic mitmm 1 1 2 c^^ttT&t/E 

»^^Sii*»»l:xyf^^i:J: 0*1 l 3 
t6 (B10 (c)), 

[0020] &fc % j»i l 3 #»/S$*Lfc»ftllJtJI l l 
2 ±±B(c^ y7iii4 Zf&m-i-z (0 1 0 

(d) ) 0 

[0 0 2 1 ] #Ct:i x Til 1 1 4±CCud>645* 
111 1 5£/£BilL. -fc*U£J: ^|11 3KCu*» 
#>&ti> (H 1 0 (e) ) o 

[0022] cMPia^ii^ff^, an i 3 

30 «^<a^#{c:i3tt<5*«J§ 1 1 5MV^ 71 114^ 
MBftU Ztiicx y), t'7116MSa«H7SrM 
t5 (BIO (f) ) , 
[0 0 2 3 ] Jij£ Lfc— jJlcQIfMtcJ; 9 > f^7;uyv 

±i£Lfc-3g^XM<7)9^ 010 (b) rt> 
6010 (f) K^i-Xg£il*!9i§LfTl\ -tfttcj: 

40 [0 0 2 4 ] 

[0025] 01 l tt N i^^/u^^^&ffi^^^i 

®0T?&6o 

[0 0 2 6 ] *Wfi0 l l C^tJ:9(:, v-y ^sg 
1 0 l±\z, ?>y**rl/frht£Z>^z/# 2 hSl 2 l 

a Rt/ trr l21b-121eiCu 1 2 

50 2 a ~1 2 2 e *SiU»*«C*e J: 5 SiXT** 
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[0027] ?>'if*7 L >\z.it$\,^x\'$ : t<Dl&?& 

[0028] Z<Dtctb. mi 1 {Cif^LtzX 0 ^etKMiS 
i"V^Ba^»5ST*fe 5 x ESD (Electrostatic Discharg 

[0 0 2 9] m i 2(i, ^aT/v^^yRf^l: J: 

[0 0 3 0] *WfiH l 2ic^-r < j: 9 s/jj 
101 * y^^ry^^/^^v^^ hSR l 21 

atCu^6/^t7131a-131 d Rrj*g&>® 1 2 
2 a~l 2 2 e £ tfiMMfcfc: * 6 <fc 5 C8II $ tlX J8& 
£iXX\,^% 0 

[0031] ::t% jBt-*3^"C«, 5io3S0 3fcfia s 53 

[0 0 3 2 ] H12 \Z7jkLtz£ 0 \C t'T 1 3 

1 a — 1 3 1 d *Sil[j»tt*-^^$tt^***Si«^*3l^ 
Tfis zKV^V >^^:ft5l^(w trr 131a-131d 

[0 0 3 3] #38 91*1. ±SEUfeJ: 5 ^*<ogi^W 
[0 0 3 4] 

mmmRx^mmm<Dmm^K mmt^m, mm 

«>6*tfcW-frtf»t*# < ft 6 J; 5 Cif^^Ti^Ci: 
[0 0 3 5] *fc % «rlE«»«8RV««6i»T^**S*x 
<E>1 2. 9«w±-efcsc^4»a^t-5, 

[0 0 3 6 ] «*<D*-T-dS*J**ixfc**fls:atE 
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ttS tT^ftJ; 9 fc^ao»«)&*tfcW'fr*r»t*< ft* J: 

[0037] wtamjSiis&^Sfl&iBT^^^^ 

[0 0 3 8 ] *»^)*^F^jg^$ix^if£*ft:SS 
Lt*«t5t»©»^6fti 6^J^±(7)1Sm^S£«)l 
LTTK: J:orSiMc««*tt-Cft**»*aS«J-*3V^ 

ft<5 J: 9CM^Ti^C^Mi 

[0039] 9tris?B3Bj: 19 h±.m<Dmmm\zte 
tcsm* t*7CDmm<v 1 2 . 9«a±t?fc$ct4«i» 
[0040] ««k^«^^*fi8*ttfc**i*ats 

5d? 6 lo©«Bf«c*3«t* trro*^«HEJBllB*»e>JB3li 



[0 0 4 1 ] flJiS^ 3 S «t t) t> ±J!<7)jiSjSJi t£T 

is, mrism iJi^e>^3Ji*-c<ois»gicrte<5oia^g 

[0 0 4 3] «HE**ft:»«<0»3g^ttT?*>o 
KJ: 9»j*L, miBEitkSrM^J: DMt^Igt^ iff 

[0 0 4 4] (flsffl) ±SEOj: 5 ic^^$^fc*^0^(c 

ML ttWJcttmjpsCjlftR^a^jlftTJcjBrtsttyttrr^^ 
[0 0 4 5 ] *JRJ|»aWtt«il»T^?Bj«S*tfctr. 

W^^gl<^t)(7) (J^ift(C(412. 9ffl?) t?*> 

[0 0 4 6 ] Sfc, JitC 6 «J^±<*>E*l**r 

fl-t-S*Wi¥3S«jc^^T. JBl 3 Jilc*m* 

^.^>^^x>\ E«ds«"t?*ix**t»**ix, $31 
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[0 0 4 7 ] 9 fc±JBlC*5tt* i- 

±t46a«<OtO (*f*:^(wfl 1 2 . 9fg) -Cfctl, 

[0 0 4 8 ] iitLfclldll t* 

«U^»^tcj4, Ei»SBB4r»«i-re 1 oiDffiBrKicfctt 
[0 0 4 9] 

[0 0 5 0] 0 1(4, *38M<0***3S«<0|51ft<0-?g 
IB 12 T*S>»K (a) (4¥ffiHK (b) f4 (a) 

[0051] Hi m^-r J: 5 {w^ffitc*3v^x*4, ^ 
U ir/U2&tf* p K9 -f 3 **j&*K*+ <b;*XfcS*g 1 

/<y77 4^R*tib^feSP^(w*3v>-cj4, trr 

[0052] s«ii4. vyaysffiioiic 
9 y^^fy^b^5 ^^2 2 hffi 1 1 ir 3 ^ hSB 
1 l^iMtyy ^ySH o±KUg/ifcS;h,fc h7^^ 

&>£@ES 1 3 a t ^ttl>ill^ SB^ 13a ±lCff£ 

jSSn^^^^ryA^^s trr 1 4 a t trr 1 4 a 
^^bxia^i 3 a tmaisttfecu^bftsftfji-c 

fc$E»l 3bi:&ttS*2ii:, EHl3b±IC* 
/S^tlfc* ^Jf^Tlsti^hteZ) fc'T 14bi: tTT 14b 

^r^LTga^l 3 b tsas^cud^/^ftti-e 

£>£gfi^l 3 c 3 Jit, EiRl 3 c ±{CT& 

1$, ZtlftC u frhftZ tfT 1 5 a tt'7 1 5 a^^U 
iEil 3 c 4: *R Sit feC u VM4» 
40 Jfi«-e*>-5E«6l 3 d t*^e»4«t, iB^l 3 d 
±C«^/:C uHftS^ri 5bHTl 5b^ 

bursas 13d t*atstufcc u*»e>*6«iwi*>5 
tMittSiH-efcSEin 3 e tz^-tzmsmt, mm 

1 3 e ±.\zmj&£i%tic u^b45f7i5ci: trr 1 

5 c UTlEi^ 1 3 e tSStSnfeC u frCbteZMW 

mhz>\t^*&mmxfoz>&mi 3 f t^^-r^>memt 

fimmZixXT&J&tSixXte*) , JBl»-JB3«*-C*s-> 
>>//uy^'>>^ig, S4S-S6S*t^ra7/^ 

50 [0053] ^y^?^ b^i 1 fttftrr 1 4 



I II 

a , 14birt'715a-l5c b <0&RX*3k<09a&lZ 
[0 0 5 4] »»C^^t(t flsyXTlsXQ h 

[0 0 5 5] 0 2 li, IIg(^t5i»c^g!r^t^ 
[0 0 5 6 ] 02 ic^-f^ 5 lcfR*6A*c*3^Tfi, * > 

'f^'Tl/fr 1 . 6 0 7 N/cm 2 -Cfc^C^lt v 
^2 0. 6 4 N/ c m 2 £ ftotl^, 1" * ^ 

fc#>MJ4. Ma)^ X** >jr* s ?XD-9-'{ X<r> 1 2. 

[0 0 5 7 ] B3tt, IRe**<0»»«#tt«:^-r^9 

[0 0 5 8 ] 03 {c^-r j: 9 (c^e^ic&v^ 14* * 

l/if7» : Tl/i£ 1 . 60j/K-g-cm-secT-£>£ 
^Wtt, <R» 3. 86J/K-g-cm-sec<h 

[0 0 5 9 ] 0 2tc^Lfc*«W3Sffi£® 3tw^Lfc*& 
J&»6* 0 1 (C^L/cC u fr%t£Z> fTl 5 a ~ 
1 5ctDli$: s ^ V^*^ >^>ib#6 3 * 1 
li^O'tTHa, 14b(^)lS©12. 9 flff £ til 
fl trr 1 5 a - 1 5 c <75««W3Sff*3 \s $ t b 3$ 1 
lWt'THa, 1 4 bO««WS*£i:ra*fc-r*£ 

5o 

[0 0 6 0] 0 4 11 01Kl*bfc¥»fr»«C#ttS 

[0 0 6 1 ] — »J-*»i*««^*3^T«, E S Dim 

[ 0 0 6 2 ] 0 4(C^:-rj: 9t-, * 6 # -5 

[0063] B5I1 01 tw^Lfc¥#fle3£«l-*3tt6 

[0 0 6 4 ] 0 4 M**LfcE S DBtttcOtttt^fes * V 

wanfttt«b7 p s i tfto, +^***wssr«t*«c 

[0 0 6 5 ] I^T(C N iifS^J: 3 

[0 0 6 6 ] 0 6 ~0 8 f4, 01 L£2Mtft«ft<0 
«a*ftSrKW-r6fc«)<OH-C*)9, 0 6 11 $1§^ 
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St^Ig^^til, 0 8 14, l4i-«6l^Mt 

[0 0 6 7 ] *i\ i/U 0±{CKIkl««2 1 

(0 6 (a) ) . 
[0 0 6 8 ] StftflXJi 2 1 KiSI^T hSB 

«^x5S^^^^ia?)«2 2 
(0 6 (b) ) o 

[0 0 6 9 ] «22 dS^JSKSn^»^t:flR« 2 1 ± 

±ffilCS iON^P)4 5^y7l2 3*««t5 (06 
70 (c) ) 0 

[0 0 7 0 ] »C(C, /<y7l2 3 _hfc* l/?**r^frh 
ft8«ll2 4«iUIU 12 21:?^ 

*^>-£tI#>&tj> (06 (d) ) o 

[0 0 7 1 ] CMP (Chemical Mechanical Poli 

shing) lcj:-6W*S:fTt\ * 2 2 £m<B»#tc:*3#t£ 

ii!2 4W^y7i2 3^*i, -tmcitK = 

h^l 1 5 (0 6(e)). 

[0 0 7 2 ] ^y^^hSll *S*JBKS4xfclMb 

flH2 1 ±iC S i ON^e>^51f«2 5 irS^fbfllJl 2 6 
*0 fcflHMMW* (06(f)). 

[0073] mitmm 2 6±<oiaj»3&s»**<x5 

««J£A*Mc w>>* h 2 7^rMt6 (0 6 (g) ) . 
[0 0 7 4 ] U v?* h 2 7 ^W^lt^^l/^ 

«r^spflBi2 5Rx*mkmm2 6^^^^>^\cx v 

»4lX*2 8t»«U l/^h2 7t«K 

(06 (h) ) . 
[0 0 7 5] ft 2 8 36S*J«*4xfc»^lllt»2 6_b 

iBlC^y7l2 9 4«Kt5 (0 6 (i) ) . 
[0 0 7 6 ] ^y7f2 9±i:Cu^645it 

^ 130^11, ^ftfcj;!), *»2 8 ICC u tf 
(06 ( j ) ) . 

[0 0 7 7] CMPlCJ:5»»*ffV\ *2 8^ 

U 0 . E»l 3aS:fSt5 (0 6 

(k) ) . 

[ 0 0 7 8 ] ±aufc-it«5Xairj: DJBl 

[0 0 7 9]ftC, 06fc*-*-I«fc:'C»3g3*tfcStE 
iJcBMBI 3 l &tf&fc0tJI 3 2 4:101***+* (0 7 
40 (a) ) o 

[0 0 8 0] Kfbfll® 3 2l(DtT«^l5 

WgcEJWU:^* h 3 3*:ttflri-* (0 7 (b) ) . 

[0 0 8 1 ] ftC, u^h3 3 #?gfifc$jft-0>#i>iH 
*T^»YkBlJi 3 2 fcaisx^V'^^J: «ilt«3 4 
SrJg/SU W>** h 3 3 SrSlJttS^e (0 7 

(c) ) . 

[0 0 8 2] ft 3 4***jaS*Lfcl*ftBtJi 3 2_h 

^BfftC^y 71 3 5 &/£)«+ 6 (0 7 (d) ) o 
[0 0 8 3] *(-. Til 3 5 ±IZ? ^^T 1 
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*^>£*I#>&tr (EI 7 (e) ) 0 
[0 0 8 4] CMP{C±Zmm%fti<\ «34^ 

9Y<D%f>ft\z&rt zmmm s 6Rz?'<v ri3 5* sub* 

U Z:tHz£y^ t714aWt6 (El 7 
(f ) ) , 

[0 0 8 5] W:, lf714atf*rtS*lfcBHki3 2 
±£JIMI)|3 7&tMRfcjRJ|3 8 (EI 7 

(g) ) o 

[0086] mitmm3 7 ±<DKmtwtitztiz 

h 3 9SrS6*-re (0 7 (h) ) 0 
[0 0 8 7 ] tfcK, U v?^ h 3 9 «^lt^^t>g 
«T£>JIPflJ«3 7 &^K<t«l 3 8 ^xyfy^CJ; 3 
»*LTi*4 0 4r*j«U h 3 9**« 

Si*:* (H7 ( i ) ) o 

[0 0 8 8 ] ^(C, «t 4 0^i^^lf:i{hli3 9± 

y rs 4 1 sr/amt-r 5 (a 7 ( j ) ) 0 

[0 0 8 9] ifctC. /^7S4 liCCu^645M 
14 2^«1, **UcJ:«K «4 0 tec u £it#>&tf 
(0 7 (k) ) . 

[0 0 9 0] ^(C, CMPKlJ:<5ffl*«rfTUV St 4 0 a 
^»j)-«w*5«tS*«IB4 2&^!l T/I4 1 SrBUBft 
U ^ixlcj;^ E»13b4r»*t5 (EI 7 

(1 ) ) o 

[0 0 9 1 ] ±^Ufc-ig(OXm{cJ: 0SB2«as7g/8 3 
[0 0 9 2 ] -t<0«L EI7^^LfcXSS:jftt)igUfi : 5 
[0 0 9 3 ] fctc, m 7i:*tiii:i 9 JKASixfc* 

3«±K % lfflR4 3, S£{bHflJl4 4, Vmnt4 5&UE 
IMtK» 4 6. (H8 (a) ) o 

[0 0 9 4 ] tfcfC, MI14 6±<DVT&m!&£tlZ 
■*tt»l:U'^h4 7*tt#t5 (H8 (b) ) , 

[0 0 9 5 ] h 4 7^«^1T^/^^ 

«T<D6^fbflMil4 4 , 4 6 &T>*araHl4 5 
IZ£ 9|&5&LTfg4 8«r«fifcU -t<7>«, u^h4 7 
^r^J^f ^*^> (B8 (c) ) 0 

[0 0 9 6 ] « 4 8j&S«rt£*LfcBMtBt«4 6± 

^M^K#ti»ihl»4 9 Sr/SKU ■SrfUcJi'K «4 8(C 
RJ*KJhBl4 9 4r»«>atf (EI 8 (d) ) 0 

[0 0 9 7 ] fcfc, Rttffi±mA 9±OEtt**HgJft£iX 
6SSWl:i/y^h5 0^M« (EI8 (e) ) 0 

[0 0 9 8 ] U^h5 0«^t^/^N{| 

i£T<^fbBIIJl4 6 £SiftB£lhj]fl4 9 t*3is/^^^jC 
£9l&5feU h 5 0**J«$-fr5 (EI8 

(f) ) o 

[0099] rk, liiiic^yri 5 i */8;BSi- 
3 (H8 (g) ) o 

[0 10 0] ftC, /<U7I5 l±ICCu^b45»« 
(18 (h) ) . 
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[0101] CMPCiSWitftP, «48W 

U ^frlcj;^ tTl 5 a^ESl 3 dMtS 
(H8 ( i ) ) o 

[0102] ±SEUfc-ii<OXSlCj; 0S4I^M$ 
[0103] EI 8 (r^UfeXSS:j»i9igUff 5 

[0104] ({&<Dmm<Ditm) ±j&\.izmM<nmmiz 

J0 *5l/>TdU Cu^f)/^t'715a-15c^IS^^ 
>#* : TZsfrht£Z> =i ^ ^ h£f5 1 1 S.t>*t^T 14a, 
14bOia^)l 2. 9<StLfej6s trr 1 o^fc «9 co 

^fy^^^tT^l 3«&-f*ltf, ±ISR)« 

[0105] 

r«*»OBj»JI^*fiRSttfc*#«:««*c*3^T, ft 
[0 10 6] 3 e>fc, *JKj»atf»«i||TfCJBrtStt^ 

^ t*r, i-ttfo%«t?»j«s^fctrr^rta*s, m^-mr 
KJgfifcSftfctrr, > ^*^>T*^/££;ftfc 

t"76DF*)&J; 9 fc, trro»«W3fi**s^ >^*^>& 

fcfc, trrfdHSrfflv^fc»-&*c:*3»t-5HI«W3Sa*3ft< 

[0 10 7] ¥**X«±(C«ft^lBIM^«rit 

irr&t«B#j&^ ^y^/^-7i/yi§(:j;oT, t*r 

&£tlX\t^Z>ti$>, ±X<Dm<WTfr?>'yxT^XM 

j&$tctci><Dictt^xte1&mzmfrtch<nt*rz>z t& 

[0108] ££>M, S3lJ:nJ:l(^it6t'7, 

■r**>*»»-c**SixfcK r r^rtiS3&s, siiJ§a>b!S3 
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[0 10 9] ±aSlfcSiJtCJ:oX, SlftSMS: 

[Ell] Hlli, *58!«<o^*ft:3ga^llM^— J^ffi* 
^-0-e*>tK (a) f±¥KHU (b) rt: (a) (c^L 

[0 3] isimfiRffttt^t^^^-eibi, 

[04] 0 1 tC^bfc*##:JfiBfC*5lt5^ 

[0 5 ] 0 1 JC^L/t^flcSSjtJciSJtS^^^^T 1 ^ 

[me] Hi*c^ufc*»#S8«o«ilE^tt^j3VN-cj|| 
[0 7] Hi^^Lfc*»*K«<o«5S*ife«c:*5i%rjB 
[08 ] 0 l ^*Lfc*W(*S6«<o»5t*jfeJci3^rjB 
[0 9] '>y^yvi/ySi^ffl^fc^i»:gI^S 
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